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The statement further qualified the definition by noting five conclusions about the nature of concussive head injury. First, "concussion may be caused by a direct blow to the head, face, neck, or elsewhere on the body with an 'impulsive' force transmitted to the head." Second, a "concussion typically results in the rapid onset of short lived impairment of neurological function that resolves spontaneously." Third, "concussion may result in neuropathological changes but the acute clinical symptoms largely reflect a functional disturbance rather than structural injury." Fourth, "concussion results in a graded set of clinical syndromes that may or may not involve loss of consciousness. Resolution of the clinical and cognitive I symptoms typically follows a sequential course." Fifth, "concussion is typically associated with grossly normal structural neuroimaging studies." All five of these conclusions are supported by current evidence.
No single concussion grading scale was endorsed by the conference-perhaps in part because experts who had produced grading scales of their own were at the writing table. In place of a single grading scale and in the absence of any scientifically validated return-to-play guidelines, the participants recommended the use of a clinical construct based on an assessment of recovery from injury and graded return to play. This construct includes the sideline evaluation of signs and symptoms of concussion as well as repeated assessments until all postconcussion symptoms resolve. It was recommended that a scale of postconcussion symptoms be used for both the initial sideline assessment and subsequent assessments. (See Appendices 2 and 3 for examples of a symptom checklist and a postconcussion symptom scale, respectively.) The conference participants concluded that sideline evaluation, including neurological assessment and mental status testing, is an essential component in evaluating sports-related concussion. I believe that these recommendations are sound and are not controversial.
Another consensus of this group was that "neuropsychological testing is one of the cornerstones of concussion evaluation and contributes significantly to both understanding of the injury and management of the individual." It was suggested that the computer-based programs Immediate Postconcussion Assessment and Cognitive Testing (ImPACT), CogSport, Automated Neuropsychological Assessment Metrics (ANAM), Sports Medicine Battery, and HeadMinder may have advantages over paper-and-pencil neuropsychological tests such as the McGill Abbreviated Concussion Evaluation (ACE) and the Standardized Assessment of Concussion (SAC). This is the first time that neuropsychological testing has been so strongly advocated in a concussion-in-sport consensus statement.
A new initiative that emerged from this group was the recommendation that return to play after concussion should follow a stepwise process. In this protocol, the injured athlete initially follows a regimen of complete rest until he or she is asymptomatic without activity. This initial stage is followed by one in which the athlete engages in light aerobic exercise, such as walking or stationary cycling. Having successfully completed that second stage, the athlete moves on to sport-specific training (for example, skating drills in hockey or running in soccer). The athlete then progresses from that third stage to a fourth one involving noncontact training drills, then to a fifth one in which fullcontact training drills are allowed before receiving medical clearance to return to game play. It was recommended that this stepwise progression be followed and that the athlete proceed to the next level if asymptomatic at the current level. If any symptoms occur after ascending to a given level, the athlete should drop back down to the level at which he or she had been asymptomatic.
Although I believe that this is a prudent protocol for cases in which athletes have been away from play for weeks or a month or more after a concussion, I do not think that this protocol is necessary for athletes who are allowed to return to play within a week.
Another observation to emerge from the Vienna conference was that because the brain is not an organ that can be conditioned to withstand concussive injury, there are relatively few means by which such injury can be minimized in sports. Thus, perhaps the most important ways to reduce or prevent concussions are rule changes and rule enforcement. The authors acknowledged that the science of studying concussion is at an early stage and that, as a result, decisions regarding concussion management and return to play lie largely in the realm of clinical judgment and must be made on an individual basis. The group concluded that whenever a player shows any symptoms or signs of concussion, he or she should not be allowed to return to play in the current game or practice, should not be left alone, should undergo regular monitoring for deterioration of condition, should undergo medical evaluation after the injury, and that return to play should follow a medically supervised, stepwise process. It was emphasized that the player should never return to play while symptomatic and that the adage "when in doubt, sit them out" should be followed. I believe these conclusions are sound, especially with regard to return-to-play issues.
National Athletic Trainers' Association Position Statement: Management of Sport-Related Concussion
In my opinion, this position statement, which was published in 2004 in the Journal of Athletic Training, 3 is the most comprehensive document published to date on sportsrelated concussion. The writing team was chaired by Kevin Guskiewicz, Chair of the Department of Sport and Exercise Science at the University of North Carolina, and included seven other recognized experts in the field of concussion. The writing process took more than a year and resulted in a document that comprises 36 specific recommendations and contains sections on defining and recognizing concussion; evaluating and making return-to-play decisions; and assessment tools, including instruments for postconcussion symptom assessment, cognitive screening, postural stability assessment, and neuropsychological testing (with subsections devoted to computerized neuropsychological tests and neuropsychological testing methods). It also contains sections on when to refer an athlete to a physician after a concussion and when to disqualify an athlete, as well as sections on special considerations for the young athlete, home care, and equipment issues.
As a reference source on the entire subject of sport concussion as well as for its comprehensive bibliography source on sport concussion, I strongly endorse this document. This second international conference on concussion in sport was considerably more widely attended than the first and had a much greater representation from new groups, such as trauma surgeons and sports psychologists. The summary and agreement statement included a new pocket-sized, sideline-assessment summary card for use by clinicians. No significant breakthroughs in scientifically validated information on concussion had occurred between the two conferences; therefore, the second document might best be viewed as a modest updating of the first. One of the most meritorious recommendations from that statement was the one that concussion severity should only be determined after the following criteria have been met: 1) all signs and symptoms of concussion have cleared; 2) the results of neurological examination have returned to normal; and 3) the results of any neuropsychological tests or other cognitive function tests that might have been performed have returned to baseline or above.
Noting that brief loss of consciousness does not necessarily correlate with concussion severity; despite its association with early neuropsychological deficits, the participants recommended that loss of consciousness not be relied on as a measure of concussion severity. Another recommendation was that pediatric cases could be managed using guidelines similar to those used in caring for adult patients.
The authors also elaborated on the concept of "cognitive risks." They suggested that scholastic activities and activities of daily living be modified while an athlete is still symptomatic following a concussion, because vigorous pursuits might intensify or prolong postconcussion symptoms.
Perhaps the most contentious recommendation was the suggestion that concussions could be divided into the following two categories. 1) A case of simple concussion was defined as one in which neurological symptoms resolved within 7 to 10 days. 2) A case of complex concussion was defined as one in which symptoms persisted longer than 10 days or the patient lost consciousness for longer than 1 minute, had a convulsive concussion, or had repeated concussions involving diminishing force. The writing group's decision to use these two categories of concussion was not unanimous, because some membersincluding me-were certain that they would not refer to a concussion with symptoms lasting 10 days as a simple concussion. The word "simple" may, in fact, not be a good choice for describing any concussion.
Nonetheless, the group members agreed that the number, duration, and severity of total postconcussion symptoms were most important in determining concussion severity and that the combination of symptoms was more important than the single symptom of amnesia.
This document also described the motor phenomena, such as tonic posturing and convulsive movement, seen with convulsive concussion and emphasized that although the presentation is dramatic, the outcome is usually benign and this form of concussion requires no specific treatment beyond the usual concussion management.
Another less-than-unanimous conclusion was that neuropsychological assessment following concussion is definitely of value, but should not be performed until all signs and symptoms have resolved. A unanimous conclusion regarding neuropsychological testing was that it is one piece of the concussion management puzzle but should never be a sole criterion to determine when an athlete should be allowed to return to play.
The statements regarding concussion management and rehabilitation were largely the same as those found in the Vienna document. Created as a reference tool for team physicians, this statement represented the collaborative effort of six major professional associations, including the American Academy of Family Physicians, the American Academy of Orthopedic Surgeons, the ACSM, the American Medical Society for Sports Medicine, the American Orthopedic Society for Sports Medicine, and the American Osteopathic Academy for Sports Medicine. The team physician consensus statement was endorsed by a number of additional organizations, including the American Osteopathic Association, the NATA, the North American Spine Society, the National Collegiate Athletic Association, the National Youth Sports Safety Foundation, the American Academy of Podiatric Sports Medicine, and the American Kinesiotherapy Association. The expert writing panel was chaired by Stanley A. Herring. I believe this is an extremely useful document. The major goal of the writing group was to provide an overview of selected medical issues that are of keen importance to team physicians responsible for athletes with concussion. The areas covered include concussion epidemiology, pathophysiology, game-day evaluation and treatment, post-game-day evaluation and treatment, diagnostic imaging, management principles, return-to-play decisions, complications of concussion, and prevention. Each section of the document begins with the panel's consensus on what is essential and continues with what is desirable for the team physician to know and understand. This is the feature of this document that I personally find most useful. Categorized as essential were methods of recognizing and evaluating athletes with concussion, the necessity for individualized management and treatment of athletes with concussion, the need for return-to-play decisions to be based on clinical judgment, the importance of developing a game-day medical plan specific to concussion injury, and the necessity of documentation. The paucity of well-designed studies of concussion and its natural history was also noted. It was concluded that it would be desirable for the team physician to have the ability to coordinate a systematic approach for the treatment of athletes with concussion, to identify risk factors and implement appropriate treatment, to under-stand the potential sequelae of concussive injuries, and to understand preventive strategies.
For a team physician, another extremely useful aspect of this document was that it was broken down in terms of game-day treatment (treatment on the field as well as treatment on the sideline) and post-game-day treatment, in terms of concussion evaluation, management, and return-to-play criteria. It was considered essential that before any athlete be allowed to return to play, he or she should be asymptomatic at rest and exertion and must remain asymptomatic with exertion. Other factors that were considered essential in return-to-play decisions, especially post-game-day decisions, were the severity of the current injury as documented primarily by the number and duration of postconcussion symptoms; the number, severity, and proximity of previous concussions; whether a severe injury had occurred in response to what appeared to be a minor blow; the age of the athlete (with heightened concern for trauma to the immature brain); the sport involved; and whether the athlete had any learning disabilities. In addition to persistent postconcussion symptoms, the following were considered contraindications to return to sport: abnormal results on neurological examination, signs or symptoms of concussion that manifest on exertion, and significant abnormalities on cognitive testing or imaging studies. This document encouraged team physicians to coordinate a group of individuals to implement progressive aerobic and resistive exercise challenge tests that the injured athlete would have to pass prior to full return to play and to recognize that challenging cognitive effort may exacerbate symptoms of concussion and retard recovery. Furthermore, it was recommended that the team physician discuss the status of injured athletes with parents, caregivers, teachers, certified athletic trainers, and the coaching staff within disclosure regulations.
Again, I found this to be a very useful document, especially for physicians on the sideline responsible for athletes who may have a cerebral concussion. This statement was similar to the Vienna and Prague documents in that it emphasized that concussion severity should be determined by the duration and number of postconcussion symptoms, not by whether there was brief loss of consciousness or even whether amnesia alone was one of the symptoms. This means that concussion severity should not be determined in most cases on the day of concussion, but rather only after all symptoms have resolved.
International Conference on Concussion in Sport, St. Moritz 2006
The final document to be briefly mentioned in this paper will be based on a conference that was held this past spring in St. Moritz, Switzerland. Because it is currently being written, the comments included here must be limited.
The document will focus at least in part on three areas in which there is some concern regarding the Prague statement. The first involves neuropsychological testing and its use, including the question of when it should be used in the management and assessment of concussion. The second involves the concept of simple versus complex concussion; and the third involves the question of whether the same concussion protocols should be followed in the management of cases involving young athletes as are followed in cases involving adult athletes. Although many other areas will be covered in the forthcoming document, these are three in which there may be significant variance from what was stated in the Prague document.
Conclusions
This subject is perhaps best summarized by the final comment in the 2004 Prague summary, which states, "This protocol represents a work in progress, and, as with all other recommendations or proposals, it must be updated as new information is added to the current state of the literature and understanding of this injury."
